The crystallographic problem: The Xray reflectivity spectrum exhibits a discontinuity like the X-ray absorption spectrum. However, the structures on these edges are not exactly the same because of the influence of the anomalous dispersion on the reflectivity. More specifically the white line (but also the edge within 100eV above) is enhanced. This precludes a comparison of the absorption spectra recorded by transmission and by reflectivity, so the comparison of the bulk and the surface is impossible.
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Method of solution: The reflectivity (R)
is a function of the dispersion (8) and of the absorption (/3) through the Fresnel equation. If one knows 8, it is possible to invert R(/3) in order to obtain/3(R, 8). Unfortunately, 8 is often not available; however, 8 is related to /3 by Kramers-Kronig (KK) relations since the refractive index is n = 1 -8 -//3. This property is used by JOGGING2 to compute 8 from an estimate of /3 which is obtained in turn from inversion of R with a previous approximation of 8. More specifically, the first approximation of 8, called 80, is the normal dispersion (proportional to 1/E2). Then, we deduce /31(R, 8o). Furthermore, from/31 we compute 81 by KK transformation, i.e. a first estimate of the total dispersion including the anomalous dispersion. A further estimate of/3 is then obtained [/32(R, 81) ] and so on. We have shown on studying the Ti K edge in TiO2 that three loops are enough to correct the anomalous dispersion effect (Lagnel, 1988) .
The second problem solved in JOG-GING2 concerns the KK transformation itself. It required an integration which has to be made from -oo to +oo although the spectra are recorded over a few 100eV. This difficulty is overcome by splitting the absorption features into arctan, background and localized modulations. We know the KK conjugated dispersion expression of the first two parts and it is possible to transform numerically the modulations because they are zero before the edge and zero far after the edge.
Software environment:
The program is written in Fortran of Ryan MacFarland Corp. which is close to Fortran77 and so can be compiled with other Fortran 77compatible compilers. The only change which has to be made is to the name of some subroutines which are 8 letters long. It is largely sectioned and uses 36 subroutines (10 specifically for the REFLEXAFS treatment). JOGGING2 occupies 348 K bytes. Like JOGGING, it uses the GRAFMATIC Library of Microcompatibles Inc. Alternative graphics libraries can easily be implemented since either the screen or the plotter output is confined to one subroutine and the data required by this routine are only the array to plot. JOGGING2 is in interactive mode like the previous version.
Hardware environment:
The program runs on IBM PC/XT or compatibles. Because of the computation of the KK integrals, a mathematical coprocessor is required. To take full advantage of the interactive mode, the microcomputer should have some graphics facilities. However, no data are entered in the graphic mode; the experimental data are read at the beginning of the program.
Program specification:
The part of the program relative to the reflectivity treatment is named REFLEXAFS and is an option of JOGGING. The input data are the reflectivity versus the energy; the output is the absorption spectrum. At each step of the transformation a spectrum is displayed, i.e. the fit of/31, the/3 modulations, the 8 modulations, 81 and so on. At the end, the absorption spectrum is treated with the shaping process previously described by Poumellec, Cortes & Marcelet (1988) and applied by Poumellec, Marucco & Touzelin (1986 , 1987 .
Documentation:
The program is provided with some instructions for use in printed form.
Availability:
The program code and its associated documentation are available on request from the authors if one 51 inch floppy disk is sent. The Fortran source graphic subroutine is provided for information but requires the graphics library available from Microcompatibles Inc.
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The crystallographic problem: There is a need for a molecular graphics package for macromolecules which can be implemented on inexpensive equipment. The current comprehensive molecular graphics packages available require hardware which is prohibitively expensive for many establishments (Jones, 1982) . The aim of the authors is to provide a molecular graphics package for use with Tektronix compatible equipment, such as the Pericom (model MG600). /MAP offers some of the more useful features of the established software.
Method of solution:
/MAP is a fully structured modular program designed to enable ease of development and modification. The program requires an electron density map generated from CCP4 FFT programs (Information Quarterly for Protein Crystallography, 1981 Crystallography, a, b, 1983 and the atomic coordinates of the molecule in Brookhaven format. The electron density contouring routines have been taken from the program CONNE5 (Dodson, private communication) and adapted into a structured form. The software is menu driven. A selected Fourier map section and associated atomic coordinates are displayed and an option is chosen from the menu by 0021-8898/89/030295-02503.00 © 1989 International Union of Crystallography
